Investigation of the rate-determining microsomal reaction of cholesterol biosynthesis from lanosterol in Morris hepatomas and liver.
Previously, we reported that the properties or microsomal 4-methyl sterol demethylase isolated from liver and Morris hepatomas 5123C and 7777 are grossly similar. The individual enzymic steps of this multicomponent system have now been studied, and the rate-determining step has been determined and shown to be identical for liver and these hepatomas. The rates of microsomal oxidative attacks of the 4alpha-methyl, 4alpha-hydroxymethyl, and 4-aldehydic groups are similar for microsomes prepared from rat liver and hepatoma 7777. The rates of mixed-function oxidative attack appear to increase in the order;--CH3 less than --CH2OH less than --CHO. Furthermore, the hepatic and hepatoma NAD-dependent decarboxylase, which catalyzes the reaction following the three oxidative attacks is similar in properties and velocity. The fifth step, an NADPH-dependent reduction of the 3 ketosteroid that is produced by decarboxylation, is also similar. For both tissues, the latter two reactions, under in vitro conditions, proceed at rates that exceed the initial oxidative process. Thus, for elimination of both of the 4-methyl groups of lanosterol, the 10 individual reactions catalyzed in this multicomponent system are identical in liver and hepatoma 7777 microsomes, and the rate-determining stop for both liver and hepatoma is the inital oxidative attack on the 4alpha-methyl group of cholesterol procursors. When the rate-determining reaction of both liver and hepatoma 7777 microsomes is assayed at different temperatures, the same activation energies and the same characteristic breaks in the arrhenius plots are observed. Thus, for both liver and hepatoma, both the nature and the site of rate determination in this multienzymic system must be similar. Since the microsomal enzymes of liver nad hepatoma appear to be catalytically similar and rate determination appears to be similar, too, the characteristic lact of response of tumor microsomes to treatments in vivo that alter host liver microsomal demethylation activity suggests that the insensitivity of these tumors to dietary cholesterol should not be ascribed to alterations in the catalytic proteins. Evidence in this report suggests that the postmicrosomal supernatant fraction of both liver and hepatoma contains a cytosolic protein that may participate in the regulation of the rate-determining attack of 4alpha-methyl sterol substrates. Thus, either qualitative or quantitative differences between the postmicrosomal supernatant fractions obtained from liver and heptomas may account for the observed differences in rates of cholesterol biosynthesis.